The increased incidence of dog bites in the United States in recent years has stimulated greater interest in organisms which are isolated from wounds inflicted by dogs. The bacteria most frequently associated with dog-bite infections are Pasteurella multocida and the unclassified groups M-5, IIj, DF-2, and EF4 (1-3, 15, 17) . Recent detailed studies showed that groups EF-4 and IIj together with P. multocida are among the most frequently occurring bacteria in the nasal and oral secretions and gingiva of healthy canines (1, 15) . Before these investigations, the incidence of unclassified species in dogs had not been determined. Since the frequency of occurrence of these bacteria is relatively high and since they may occur together or singly in bite wounds, there is an increased need for improved methods to recognize and distinguish these organisms.
In previous studies, we have used gas-liquid chromatography (GLC) to determine the cellular fatty acid composition of several unclassified gram-negative bacteria (5, 6 ). On the basis of conventional criteria, these groups were most closely related to species of Pseudomonas and Alcaligenes (17) . With the exception of group Ve-1 (5), the fatty acid data supported the results of conventional testing, indicating that these groups are not established species at present (5, 6). Moreover, our data suggested that one Pseudomronas-like group, IIk-2, is probably an additional species of Flai obacteriulm (5). Since cellular fatty acids have provided useful information for further characterizing and identifying unclassified gram-negative bacteria, we decided to determine whether the organisms most often isolated from bite wounds can be distinguished on this basis. In this report, we compare the cellular fatty acids of groups EF-4, IIj, M-5, and DF-2 and P. multocida.
MATERIALS AND METHODS
Included in the studv were well-characterized reference isolates of P. rnulto<icla (, strains), EF-4 (9 strains), IIj (4 strains), DF-2 (Il strains), and M-5 (4 strains). Two strains of I)F-2 and one strain of EF-4 were isolated from animal sources. All other strains were cultured from bite wounds of humans. Cultural and biochemnical characteristics of these organisnis have been previously described (2, (17) (18) (19) . Cells for fattv acid analvsis were grown on plates of heart infusion agar enriched with 5', rahbit b)loo0( and incubated for`24 h at 35°C. To obtain good gr(>wth of' l)F-2, strains were incubated in a can(lle extinction jar. Cells were scraped from the plates, placed iln test tubes (18 bv (11, 14) . A flame ionization detector was used with both columns. Bacterial fatty acids were tentatively identified by comparing retention times to those of authentic standards (Applied Science, State College, Pa.; Analabs, North Haven, Conn.), and their identities were confirmed by mass spectrometry (13). Procedures for acetylation, hydrogenation, calculation of peak areas, and identification of the iso-branchedchain hydroxy acids for which standards are not commercially available have been described earlier (4, 11, 12) .
RESULTS AND DISCUSSION
In this study, the analytical data were obtained on both packed and capillary GLC columns. The quantitative data in Table 1 Fig. 3 is the fatty acid profile of a representative strain of group M-5. Relatively large amounts of 16:1 (24%), 16:0 (21%), and 18: 1 (20%) were detected in this group (Table 1) . Other fatty acids characterizing the group were 12:0 (11%.), 3-OH-12:0 (4%), 14:1 (2%), 14 :0 (11%), 18:2 (4%), and 18:0 (3%). Although there were similarities in the fatty acid profiles of M-5 and EF-4 ( Fig. 2) , the complete absence of 2-OH-16: 0, cyclopropane, and branched-chain acids in M-5 distinguished this group from EF-4. Recently, investigators using conventional biochemical criteria suggested that M-5 is a species of Moraxella (1, 15) . Although the overall fatty acid composition of Moraxella is similar to that of M-5 (9) , the presence of 3-OH-14:0, 3-OH-16:0, 17:1, and a number of unidentified fatty acids in spe- Fig. 4 . The predominant fatty acids in each group were odd-numbered, iso-branched hydroxv and nonhvdroxv acids. The most abundant acid detected in DF-2 and IIj was 13-methyltetradecanoate (i-15:0), which composed approximately 50 to 70% of the total fatty acids ( Table 1) . Hov ever, the presence of i-2-OH-15:0 and i-17:1 in Ilj readily distinguished the two groups (Fig. 4) (12), group IIk-2 (5), gliding bacteria (7), Bdellotibrio bacteriovirus (16), and in anaerobic species belonging to the genus Bacteroides (10) . Since gliding motility in IIj and DF-2 has not been reported, the fatty acid data suggest that these groups may be additional species of Flauobacterium. Moreover, the fatty acid data indicate that IIj is not a species of either Brucella (6) or Moraxella (9), as proposed in earlier reports (1, 15) .
Further taxonomic studies, including deoxyribonucleic acid hybridization tests and deoxyribonucleic acid base ratio determinations, are needed to establish the relationships of each unclassified group (EF-4, M-5, IIj, DF-2) to presently described species. As indicated in this report, cellular fatty acid data can be used as a valuable diagnostic aid for the rapid identification of these groups and P. multocida, which are the most prevalent organisms isolated from bite wounds and the nasal and oral secretions of dogs. In addition, the GLC test provides a chemotaxonomic tool for further characterizing bacteria which have not been assigned a specific classification.
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